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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the coefficient of secondary electron discharge, to 
lower the discharge voltage, and to improve the illuminance of light emission by coating a 
dielectric glass layer, which is arranged with a first electrode in a front cover plate having a 
discharge space between a back plate and itself, with a protecting layer of magnesium oxide 
having the specified surface roughness and oriented in the specified crystal surface. 
SOLUTION: A MgO protecting layer has surface roughness at 30 nm or more, and oriented in a 
(nOO) surface of a (mmO) surface, and in this case, (n). (m) means an integer 1 or more. Surface 
area is increased by forming a surface of the MgO layer with fine irregularity, and discharged 
variable of secondary electron is increased. In a MgO layer formed by a chemical deposition 
method, crystal having fine irregularity, which is oriented in a (100) surface or a (1 10) surface, is 
grown up by change of condition. In place of forming the fine irregularity, impurity ions having 
six-coordination such as of Fe, V, Mn, Cv and Ti are added to the MgO layer so that the 
secondary electron is discharged from multiple impurity levels within a band gap. or combination 
thereof can be used. 
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(57) iwmi 

mm^if^:^m±izcvBm^m\i^x (loo ®*>s 
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3 0nm&.±(D^mU^^^\^^ X. in 0 0) ©fifRj 
(ittzVnttlSl±<Dmm (mmO) ®Ef6l 

(ftfe:vm\^iu±(Dmm (r>mit^i^^->^j^ (Mg 

-^"7 X-^f^-f 7.:f\^>{ ^<^J>V^ 

6E^a:o^#€<fe-Y;^;^^^tf (noo) ffi, fc-5V^HL 
(mmO) ffi (fcy^cbn, ml^ 1 £Jl±(DS||fe) K(^(DBS^ 

fb-^^^i^i>A (Mgo) d>e>^a^giS;6ss«$tbT 

0c (Fe) , :=iy>5r>rl^ (N i ) , =iy</W h (Co) . 

(V) , ^>iSl>^ (Mn) , ^t3A (Cr) , 
/Vy^c^iJrA (Ru) , '^^V' (Ti) , ^l^^/V (T 
a) , ^'^^i^l^i'. (Pd) , r/l-^=iT>A (Al) . n 

s^t^A (Rh) , r^'^^v (sb) , ^^a-:?' (Nb) 

nmjgAJ:<D^ffi)(a$Sr:^U (n 0 0) m. X«t (mm 
O) m ititzVn, m\^l^±<Dmik) tCfiBl^ Ufci&fb 

-^:5^^i^!>A (Mgo) ^mm^m^^mi y:^ 




30Pa--300Pa OSJE£:^«l^ffi;^"e{l:^*j5fe 
(CVDife) {C^!3, ^^^^^^M.<r>^m^Wkit^^^ 

300Pa-1300Pa OSJfe^l^EEl^'C^b^ll* 

jsfe (cvD«fe) (cj:!?, -^^^i^^M.<o:^m^m^t^ 

0 0) EE, Xfi (mmO) ffi (fefcXii, mW: 1 JeiL±(7:> 

tu^cifefb-e^jr^^^T^A (Mgo) ^mmt:m^i-i>mi 

M g O^SI»;5S $ tiit yui^h i3^<—rf h <!: . 

[0 00 1] 

\z.m V ^ 6 :/ 7 X"^ :r w>r ^-^^/v^u? ^ (o^^-^^ 
\z.Wt^%<nx^^x. itiift(SLl<^:/7X-e7^>f 

[0 0 0 2] 

CRT. ^0r&7*>f:J^XW (£JCT. LCDfcie^ 
6) , X^X-^^>f ^irw^r^^'?;^!/^ (Plasma Display P 
anel, i^TPD P i:fB<Ki-^) ^ >< W 

[0 0 0 3] t^5l5;d^b7^i^f<?57'^;;^:ri^>r ^bTi2:< 
[0 0 0 4] wtVtC^UT. PDPH, /jN$V>AfT#-C 
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m.mm (dcm) t^mm (Acm) ^tc^tt^tvs 

m^^Xh^o 0 4|C4oV^T. :7ni^ h;t7/^— IT'U'— h 
[0 0 0 5] -^ft. y<y^ZfU-'h 5 5±\zn, TKl^ 

IS4-eH:l9f®-TMa^U-CV>-5:d^ ^fr^mMS 2 tT 
[0 0 0 6] 

(®^6 4 0 X 4 8 0<a, 4 3mmX 

1 . 2 9 mm, 1 ^/l^(Om^ 0 . 5 5 mm^) <04&^^ 
m^fiEl 5 0-2500 d/m^'SfiiOMffiWatdSait^ix 
TV^:5 9 9 6^2^-i'Vo 1 . 1 6, N 

o. 2 ^--:^7#K8) o 

[0 0 0 71 rHtc^ur. ja^^$Jxrv^s:7/w;!^ 

^ (D 4 2 ^ >"^^ "7 :^(Dy^^ f-:^ a ^-7^ U tTTfH, 
®^IScdi 1920X1125 -fe/l^tr s'^ll 0 . 15 
mmXO. 4 8mmt3fe5e l-fe/VO®j9fll 
O. 0 7 2mm2TfeoT. NT S C(D^^^ii:^T 1 

/7-'i/8 ^/jr^fcii). 4 2>f ^^^o^w tri^g 
®®<^?jWa«:3 0 — 400 d/m^aitlJH£Tt"5 
[0 0 0 8] ^oT. 4 2>f >^cO^N>f tf^:?3>.7^uif 
$ (500c d/m^) 0 t-rtltl. ^-fe/UCOW 

s^i 2-1 5mmei\z\^±ts'±^ztt'^^-mt^^o 

[00091 P D P (D985fcMattS*«JJc^3fc*r P« 

Jj;ffl*SVol. 5 1. No. 3 1 9 8 2^ 
3 4 4 — 3 4 7JCIi. He-Xe, N e -X e 5^<^;^f;^ 



tL^<Dno. 2<i^umt\^^^:-ti>^mm^fhx\^^^ Ofe 

^ftfff=»>'^i5^ hVo 1 . 34, No. 1 1 9 9 6^ 
i^2 5, FLAT PANEL DISPLAY 
96' Part5~3, NHK mmfSMS im 
mi^ BSfP5 4^ i^l8#M)o 

loo 101 tz^x^ mm\^timm»ffy:^ms3a:> 
^mm5 4 tL.xn^ mp^^<v^v>^mz9tiiti^<D 

tct>. 't(D2ikm^ikammm\^^zti>mwxh^. 

^^i>^h^<ox 0 tf:^W%:h^mmmiti-i>(ot Lxm 
gO^SJe:<^v^e>i^XV^S36^ MlJi. 2»:m^»di«» 

[0 0 11] ^:lx. ^^mn. »mm(D2ifi:m^Mim 

i^S!it:^.±tS^^:it\cX'Z>X. SSc««Ii:5:fi£< U 
:&n^T. ^(o^it:^m^m^^^:it^n^\^x 

[0 0 12] 

v^^<—':f\^— hRx^^<y^zfu— h<Dm\zmmxitm 

Sffift^SrWU X. (nOO) MEr^ (fcySiLnlil 
^±.<r>mk) *>«VM1 (mmO) ®EI$J (fc;t*binttl 

^±.(om.m (omit-^i^^-^^j^ (Mgo) 

[0 0 131 ^»fllfig5Sr^-rs:?'7X^7^-r;^rWy^ 

±<omm^^^^l.. (nOO) (mmO) ® 

(Mgo) m^s^m^-r^mi^^Tyzft. m 

2 <DmMRX^m^i^^ ^ tt;fcy< 2/ >^ X h ^ 

[0 0 141 *fc> -bSES«SrairiM*5it*lJ:. «l<z> 
m^Xtmm«s::<f ^ :^ e;d5gB^ ^ ixyS: n h ;& /<-X 
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m 



i^:ff^:^micn. emiSLiO^itm^ :^>-^^t^ (nO 
O) ffi, feSVMi (mmO) m (fcfe'Ln, mltli^± 

10 0 151 r<D«jSfeco>^^X-^7^>f Xt/U-^y^^/V 

h(Dmmi^:ff9y^m\z.^ (n 0 0) ®. 
Xtt (mmO) ® (;ft:fc*Un. md: 1 £(±(?D«Sc) \zm 

(Mgo) ^mm^mf^-r^^iy^^t^^ 
[00161 ^^43. Mg ottN a c 1 ^mmm(Dm^m 

itSri^*>. Mg<04fc»?)ic6^B<Dafe3»f>r:i->'«rER-r-5 
(0 0 171 

■r> ^ais<^2^9:m^5fcai^>2i^^f^±$-er5fci6(D^i 

[ooislfip^, -6D^l<?5:J^j5feti, 5l^CVDjfeJ^>^ 
^X-^CVDife-CMgO^f^^i-S^lC, CVDjfeO^ 

#«r^;t5ri:-c SJC£:i^<^):^;5^JE;^) . CVD 

»ffi*«0*V^ (10 0) ®&6V^M: (110) ffitdfii^ 

[0 0 191 l^*<^JI^S!l«jSfe^^^NVi5^jfeTH«j»<i: 
Dfli£li:dM^*tlc< < , -mz 1 0 nm|JiCTOiyjj£bo^®a 

0) (110) mtm^ion, ttft^imit?;* 

J>C<^ (200) ffi, (300) ®3!>:5V^^i (2 20) 
®. (330) ®^|^Crt-e. (100) (11 

0) ffi-eft^UT^^-rao 

[0 0 2 01 J?:. mm^^y:^^m\zWLWm^^i^ 

Jt. ^<O±(CCVDife-CMgOC0i^^Sr^g$-^Tt>. 



[002 11 ^(^^b\z%mmm:m\z.m^^wtvy. 

2^m^ii^Wim^f\.^^o\z-r^:^m'vi,^. m^. m 

MgOS<D^ffid*t>2i5c«^iJ#|&% 
<?5Mg^«^-f-5^;^->.^ti^ MgO<OMg,J:|^C< 6 
XU-f, *artt}^, pp4 7-^4 9 1 9 8 3)^ 

[0 0 2 21 rtoB2(^:^^£(^i3^^T. giiiBBio:^i£ 
iai-ett'feA^cLd5ioffjj'^$Hrv>^d^ 5^, 

[0 0 2 31 roPDPWt. S(rffi;?f7::^|£« (:7n>'h 
li±t-;»c«S^ (^^S® 12^ 

(^^y:J^Xt^— h) 2 liter Kl^>^«tii2 
2, ^«^;<f7;^S2 3, ISBM2 4, ^5fe^«2 5^5ia 
$Hfc=ff®>"?;^/i'2 o ^trSi^^to-^, tt[ffi>''?;^/n 0 

^-f^a5[$i^5• ntis, iai-cwt0!i:ji»rffir-^uT^v$ 
WcMMmi 2tT Ku;?^««2 2 irttllRjcittaiSf 

[00241 tfS^>*^/V 1 0 (Dj^m : 1 0 

f(rffi;<f7J^^i i±tc;^«« m^mm) 1 2 

«r?^^U ^<^±Srfe5^01^«{^::«f^^Jil 3Tav\ 

mm 1 4 ^M^^?> zt\zx^ xi^m-t^. ^mmtom 
mvtx^ wmmi 2«««ft-cfcoT, mwmm(D-< 

[Pbo] 7 5fi*o^. i^>fi:ii^ [B2O3] 15S4 
»fb^« [s i oj 1 ofi»%TfcoT. >^i^y 

[0 0 2 51 «aiai 4ti, mt-^^^^^^M. (Mg 

O) ^SdS (10 0) aD^E>5V^«: (110) 
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Tv>^, *iiife<oj^ffi-cii. CVD& mcwm, 

^X-^CVDife) ^rfflv^T. (10 0) ffifc 

Sv>f^ (110) ®gar^<7)^{k^i/^i^»>AA*e>?:i:'5m 

[0 0 2 61 1r®^^•^/V2 oto^S : irffi:*f^;^S«2 

oxm^#m 2 5 Sr?^^-r6o ^^<0^^#it UTW:. 
— iW: 6<j I c: p D p { c ffl V ^ p> r V > 5 ^ 3t ^ ^ ffl V ^ -5 ;i t 

lO G 2 7] 

#fe^3fe(^c : (YXGdj.x) BO3 : Eu^* 
: BaAligOigiMn 
: BaMgAlioOir: Eu2+ 
ORXf 2 0^^ ^i:>'^\zXi> PDF (Di^ : 

t tm^i-^ Jioizmr) t mcmm 2 4 xi±m h 

fX^t^WcM'^m^ On^-mM^ (8X1 0-"'To r r) JC 

[0 0 2 8] /^io, PDPcD-fe/i^ 
-r«><fc5> -fe/Wtr^^^^O. 2mm£;T. iS«m^l 2 

^wmsiwrnd^o, imm^Tic^^e-rSc ^ 

-X e X e (D^mm^ 1 0 «s:^%^±l;i^ 

St"Si:i:t>t-. tt70E:3^$:5OO'-'7 6 OTo r r(D 
ttfflld^^-r^r ttcJ:|9Xe<D«a[S:ii5ae>. ±A^<o¥& 

[0 0 2 9] (CVD&tCj;-5^®^l 4C0?^^lCOV^ 

T) ®2ji. mt^^mmi 4%:mf^'r^mcm\^^^cv 
DSig4 O(o«B&0-e*>So rcocvD$^@4 ori. 
C VDRt;>^^ X-^ C VD (©^pltt 'bfr 9 r idJ-r? 1 5 1> 

4 7 (igHC*5tt5»mm«l 2&Tm«flc;tf7>^Sl 
3^?|^fiKbfcttrD5;35f^;^S«ll) $rilif»Ri-^t-^ep 
4 6:d5gS:tt^iX. CVDS^a*«^4 5F^ri#^$^@4 9 

[0 0 3 01 Ar:3tf>^2KV^4 1 a, 41bWt, ^j^-^U 
r-cfc^rywz/^^ [Ar] ;<f>^S:, ^it^ iy<y9-) 
4 2, 4 3SrS*UTCVDK«*«^4 5tcPI&i-5t> 



d^^Ar:3?/;^5:5*:#32itfr ^tcioT. co^Jli:^^— 
hSrll»$'^TCVD$iB:*:ft:4 5 tCaS^iitfC i:;5S-e 

[0 03 11 ^fb«4 3t:i. Mgotoi^!^ (y-^) <h 

:3tf>^2Kv^4 1 bA*bAr;tf:5^^p*:#aitfri:(::J:o 

DSI»*ft: 4 5 ?> iitf r ^5 J5 i: p 7i o T V ^ 

CVD$^M:*:f2fw4 5 fC^^^&'f-S t><^-C*)5o 
[00321 (1) I^CVDlSfe 

t^nBcvDSlfl4o*•ffiv^Ti»cvD^fe^:^T9«^. t 

;^S«4 7 Sra#. ^JtOiaa^ (2 5 0-4 0 OlC. £A 

l^-r^tmc^ S^^Sl^^#^^«»4 9T3 0Pa'- 
3 0 0Pa i:iSEEJC«ffi-'5a 

[0 0 3 31 ^ErUT, ^fb«4 2 ^^tt^fLS4 3 T?. 

&} 0«Sr#«p ) \cmmv^J:t^h. Ar:3tfX3i?^^-<4 
1 a*feri4 1 b;5^bAr:^f;^^i^*)3Z.t?c ^fcs 

[00341 (2) :r^X-7CVDjfe 

^^4 6JCj:5:tf7;^S«4 7<^^nifRSSH2 5 0'>'3 
^^Mo ) #^SI«4 9Sr^v^TE;f^3 o-'S 0 0 

paic^u. nmwLW^4B^mm\^x. mx.\f:. i 

3. 5 6MHzOSJS««#«rB3iB-r-5;ii:ICj:»). C 
yT>mt^W4S^\:L':f^:<^^^^^^ti:iiih. 
;65[UlI^,t^<o^cia$^sffiv^MgO;&>e>J^j^S^a«l 4Sr 

[00351 ^Ybsg 4 2 ^nmtm 4 3 d^?>^«&"r 5 y 

— (^=^1 h&t/i^^J^ n^VtJrc^jcciL/Hti-^ig^) 

i: LTt^i^ ^J;t^f. Magnesium Dipivaloyl Methane 
[Mg (Cj^^HigOg) 2^ ^ Magnesium Acetylacetone 
[Mg (CgH^Oa) 2] ^ Cyclopentadienyl Magnesium 
[Mg (CgHg) 2] ^ Magnesium Trifluoroacetylacet 
one [Mg (C5H5F3O2) 2] ^m^f^^^tt^X^^^ 

[0 0 3 61 ^(OXoi^y—:^^m\t^xmcwi^m^\t 
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0 0) m^i.<n (110) ®ErR)<oMgo^^f>/j:5^ 

--3 0 OPa t\f^^i&lf^mti\C=iZy htt--/l^^Z t\C 

J:o^>h^—/v^jlx^, =e£oT. (100) ffifc<5V^ 
(1 10) ffiffil^-C. »mti:3 0nm&L±<r>ma%:m 

10 0 3 71 ;5c4b\ MgOfiiaW<^>^ffifi^Sra<i--5 
U-Cfi:CVD^jR4 0(^Si;t:^Sgf^(DE;^^±Kt^<fc 

10 0 3 8] ^rc. MgOiiftis«icMr6UiJiiif3:. 

(^il«l4(c:is^:^) m^<DMmi^m^ (EBfe) 
l::J:or«fifcuytfeai«W:. XJjMWf IJI J: 5 . 
(Ill) mmi^tf£-z>XiS^^ ^®t>afl£3;^2 nm@ 

[0 0 3 9] rtuJrit-<, ±^<DXo\^if:^m^3 0P 
a — 3 0 0 P a >- h /uu?fc;65^ C VDl^-^f^ 

(10 0) ffifeev^w: (1 1 0) ffiKr«!ibfct><35-e 

lf±O^ffi^:05^#V^;i^^O^S;d5 (10 0) ®*)^ 
V^^i (110) ®^CKf6JUTV^5r t0 2;feHtmttt>2 

[0 0 4 01 >^?43> ^ffia$^5av^^5^fi^a|»(0|||f<?5 

^M^^^bh^^hfl^(DX. I^W6«Jti:ttl OOnm 
^T\^m^^ t dS^* * 3 0 n m 

(0 0 4 11 >5t4b\ ^SlSlrpfldb^J^^f 5»t]^tt. 
^^Sr (10 0) ®$>5^^^l (110) ®(;igEfp)^^s 



(^aS 1 4 i 5]®te6<JJ5:««i) M g 0^g|S(7) 2 ^ 

[0 0 4 21 *-f. i^mmjEvf {^:Lxmmmifbm 

(^1) 

E 1 
Vf= In ( hi) 

roS^itt. ac«@Bife«jE (Vf) t%^^:ffy^t:ltjy- 
W (MgO^) ^o^7X-^l3<^-<:;i->iei^;ciS2^fc 

[0 0 4 31 ^<7)^lf>^hyi>^±^nti}f±^\^\^^v 
ffi/h$</j:6 (^xt^>^7X-^v'^;;^:/i^^, j^jr^ 
Kg 198 3^ pp4 3) :Ltt>m^^o :i<D 

[0 0 4 41 imM(omm2^ ^mm<ommi\^^^v^T> 

Pfi. cvDfejcj:e(^SUii 4^fmi-5^#;6SM/i! 
s^t^tt. SirlBJlife©?^ilii<oPDPi:ii^tcuTf^$i 
bfct>(^t?fc5o ip*>. :^mM(ommx<DiAgo^mm 

ym<^x.o\c\^xm^'r^o mmm:ffy:^m^i.i<o 

So 

[0 0 4 51 ^eurm^c^fur. ?«icvDj5fe^:/^x 
\^^y^i^^^mz^-Dxm^^m^v. Mgo<o^& 

I^O|E;^^3 0 OPa'-l 3 0 0 P a tCai^ h t 

[0 04 61 ^(Oiio\^\^xm^^tiltu^o^mm(r> 
C^life<^>?^183) ;*:||Ji<75j^j|6j-fli5PDp^^ ^gO 

So 

[0 0 4 71 «(r|BCVD»ft4 0lC*5V^T. :^ft«4 2 



iDfRbrKx,. CVDS^g*ft:4 5JC3^i?3Z,tf, 
[0 0 4 81 ^UT. S^^i:Sf&$iir^:i^icJ:oT. 

UTri. MgOtf^C< eE&^^^^J^ (Fe) , -s' 
-ir/W (Ni) , (Co) , ^^-^i^^M. (V) , 

-^l^lSl/ (Mn) , iJ^uA (Cr) , JV^z^^K (R 
u) . "^^l^ (Ti) . ^:y^;V (Ta) , y<^-y^h. 

rv'^^V (Sb) , n:^:/ (Nb) ^oS^dfe«<^)r 
-fe^/WT-fe h Wb-a-*^ [M (C5H7O2) 3] 



[0 0 4 91 4s:^lfe<^>?^1ii(DPDP<OMg 

o-e. ifr5£uytip(;iMgoo^ih^tc^i«igb!iNfl:j55?i^ 
^$i^Sr<!:-e2 9cm^t^cili#»vffl[^i^p)±$^^. PD 

*$r^-f-6o citD^^tc. cvD^feJc*5it5JE;t? 

^300Pa--13 0 OP alcn^'ha— >rkUr^±IS 

Vhu— (3 O P a~3 0 O P a) br^»JS<^^ffi 

[0 0 5 01 S^«^«t''i>i:i-5^*fi^>r:^-^^ 
O^iPSttO. 5% (^/ujt) Srax.S^MgO»d5* 

^fii:UT}iO. 5% (^yHt) £iT365M*UV\ 
[0 0 5 1] 

[||Jfe0»ll-6] 

[0052] 

[^11 



«^ 




^^'^ 








i 






(Torr) 




11 


OSS 

(cd/mZ) 


1 


laCVD 


yg{c„H,A)j 


125 


350 


30 


(100)® 


30 


Ne(90)-Xe(l0) 


5O0 


205 


138 


500 


2 


CVDtt 




80 


250 


100 


// 


65 


Ne(85l-Xe(15) 


550 


195 


125 


502 


3 


n 


n 


fi 


300 


300 


(110)M 


60 


n 




198 


128 


495 


4 


»CVD 




80 


400 


300 




65 


Net9q)-Xe(l(« 


600 


197 


129 


493 


5 






125 


380 


250 


ff 


85 


H 


760 


205 


135 


489 


6 


CVDfe 




n 


300 


30 


(10D)B 


65 


Ne{S($-Xe(101 


500 


182 


119 


502 


7* 


/; 




n 




1300 




5 


n 


500 


240 


170 


450 


8* 




(ni)B 

SIR] 


2 






258 


195 


405 



* i««S^7-8^ittSW 
[0 0 5 31 ^KC^b/btt^No. I'-ecOPDP 

{m^<D^m <r>uzo^mM^^^^^<r>x^ 

oT. PDPO"fe/v-?^>rX«:. 4 2Y>'f^<:0/N-f tre^g 

WcO. 1 Smin, Ri^2 4cOKRi (-fe/Pfy^) HO. 
1 5mm(Cl9!;tU. t^m® 1 2 d » 0 . 
O 5mm|C|S?:)tUifc« 

[0 0 5 4] »5^CD«|lifls;ef7;^Sl 3H:, 7 5mS% 
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